We claim: 

,. A meftod for identifying bioactivities or biomolecules using^gh throughput 
screening of nucleic acid comprising: / 

a) providing a gene library containing a plurality of clones, wherein the DNA 
fo, generating the library is obtained from tnore tha^ one organ,sm; 

b) encapsulating a bioactive substrate and at least o/e clone of the library tn a 
gel microdroplet, wherein a bioactivity or bi^molecule produced by the 
clone is detectable by a difference in the sut/strate prior to contacting with 
the at least one clone as compared to after/contacting; 

,) screening the microdroplet wtth an Xy or an analyzer that detects a 

bioactivity or biomolecule; and / 
d) identifying clones detected as »,4tive for a change in the substete, 

wherein a change in the subs«/e is indicative of DNA that encodes a 

bioactivity or biomolecule. 



The method of claim 1. where/ the bioactivity is provided by an enzyme ts 
selected from the group consisting of lipases, esterases, proteases, glycosidases, 
glycosyl transferases, pho/phatases. kinases, mono- and dioxygenases, 
haloperoxidases, 



lignin peroxidases, diarylpropane peroxidases, epozide 
hy7ohses^nitrile hydrata4, nitrilases, transaminases, amidases, and acylases. 



The method of claim / wherein the library is generated in a prokaryotic cell. 
The method of clai( 1 , wherein the library is generated in a Streptomyces sp. 

The method of/aim 4, wherein the Streptomyces is Streptomyces venezuelae. 

The metho/f claim 3 , wherein the prokaryotic cell is gram negative. 



met/od of claim 1, wherein the gene library is an expression library. 



7. The 
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S. The me*od of claim 5, wherein the expression library conm^s DNA obmined 
from extremophiles. 

9. The method of claim 8, wherein the extremophiles are then4ophiles. 

10 The method of claim 9, wherein the extremeophiles i selected from the group 
consisting of hyperthemtophiles. psychrophiles/halophiles. psychroWphs, 
alkalophiles, and acidophiles. 

n. The method of claim 1, wherem the bioacive s/bstrate comprises C12FDG. 

12. The method of claim 1, wherein the bioacti/e substrate comprises a lipophilic tail. 

13. The method of claim 1 , wherein the the samples are heated before step b). 

14. The method of claim 13. wherein th/heating is at about 70°C. 

15. The method of claim 14, wherei/the heating occurs at about 30 minutes. 

,6. The method of claim l.whereinthe analyzer comprises a fluorescent analyzer. 

17. The method of claim 16yherein the fluorescent analyzer is a FACS apparatus. 

18. The method of claim l/ ^-herein the library is biopam,ed before step b). 

19. The method of clay4 4, wherein the prokaryotic cell is E. coli. 

20. The method of/aim 19, wherein prior to step b), the E. coli is transferred to a 



Streptomyces h. 
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,.2. Themethodofclata wherein *e librae is nonnaUze^efore step b). 

,3. m ™e*oa of Cai™ 1, further comprisins eo-e„ca/uMi„s an indicator ceU in 
Step b). 

24. ThemethodofclaimUwhereinfteanalyzerJchromogenicanalyzer. 

25. The method of elaim 1 . wherein the assay X immunoassay. 

2. A method for identtfyins bioactivities/or biomo>ecuIes using high throughput 
screening of nucleic acid comprising/ 

providing a gene Hbrary /ntaining a plurality of clones, wherem the 
" Leic lid for generatin/g the library is ohtatned ftcm more than one 

ri:; bioacttve/bstrate into the clones of the Hbrary, wherein a 
' in .he subsL ts detectable in the presence of a btoacttvty or 

, rrL/eswCsayorananaiyzerthatdetectsthepresence 

' 11 lange in the substrate is indicative of OKA that encodes a 
bioactivi/y or biomolecule. 

27. The method/f claim 26, ^her comprising encapsulatton the Cone and the 
bioactive s/bstrate prior to screening. 



,8 T.e n>e*od of c,ai» 27, wherein the bioaotivity is provded by an enzyme . 
seiec^ .0. the .o„p — s of Upases, es.r.es, ^ 
.ycosyl transferases, phosphatases, kinases, mono- /and d.oxygenase. 
r^oKtdases, iignh, peroxidases, draryiprop.e /ero.dases, epo.de 
KydrLases,nitri.ehydratases,nitrilases,tra„sar„.nases^'aases,andacy,ases. 

29. ThenrethodofdaimZT.whereinthelihraryrsgeXinaprokaryotiecell. 

30. Then,ethodofelainr27,whereinthelihraryis/neratedi„a»«^^^^^^^^ 
3, Themethodofc,ai™30.whereintheS.^L.c.is««P^^^^^^^ 

32. The method of claim 29, wherein the p4aryotic cell is granr negative. 

33. Themethodofclaim27,whereiae gene library is an expression library. 

34. The ntethod of claim 3 1 , whiin the expression library contains DNA obtamed 
from extremophiles. / 

35. Themethodotclaim34.^hereintheextremophilesarethernrophiles. 

3, The method of c, .A whe£^xtremeophiles are selected ..om^e group 
consrsting of hXrthermophiles, psychrophiles, halophiles, psychrotrophs, 
alkalophiles, and/acidophiles. 

37. The method o/claim 27, wherein the bioactive substrate comprises C12FDG. 

38. The metho/of claim 27, wherein the bioactive substrate comprises a lipophrlic 



tail. 



39. Theme.hodofdaim27,whemnfteftesamplesa.ehe.tedyorestepb). 

40. The method of claim 39, wherein the heating is at about 70/c. 

41 . The method of claim 40, wherein the heating occurs ay^out 30 minutes. 

42. Themethodofclaim27,wherein.he analyzer con/rises a fluorescent analyzer. 

43. The method of claim 42. wherein the fluorescep/analyzer is a FACS apparatus. 

44. The method of claim 27, wherein the librar/is biopamted before step b). 

45. Themethodofclaim29,whereinthep/karyodccellis£. coli. 

46. The method of claim 45. wherein p4r to step b), the E. coli is transferred to a 
myceliate bacteria or fungi. / 

47. The method of claim 46, where4 the myceliate ftmgi is ^ACinomyces sp. 

48. The method of claim 46, w/erein the myceliate bacteria is a S,rep,o,^ces sp. 



49. The method of clai/ 47. W the S,repion^ces sp. is S,rep„ 

venezuelae. 

50. The method of claZ 27, wherein the library is normalized before step b). 

51. The method of/aim 27, forther comprising co-encapsulating an indicator cell in 
Step b). 

52. The method/of claim 27, wherein the analyzer is a ehromogenic analyzer. 
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The method of claim 27, wherein *e assay is^unoassay . 

A .e*od of s.eenins for an agen, ,ha. moduia,es the aet^ity of a target cell 
Xonent, wherein the target cel. component and a /eiectah.e m.. r ar 

1 bv a cell the method comprising co -enc/sulating the agent tn a 
::r^^r— ;**erecomhinantcel,e.presX 
rictahle m..er and detecting the effect of ^ agent on the acuvtty of the 
cell component. 

Themethodofc,aim54,whereintheagenti^enzymeorsn,aUmolecule. 

3, The ntethod of Calm 54, wherein d.e int is derived .om a gene expresston 
library. / 

ritrilases, transaminases, am/dases, and acylases. 
3. The method of cl.m 34/hereinthe agent inhihits the activity of the target cell 
component. 

3, Themethodofc,ai/54,wheretntheagentenhancestheacUvityofthetargetce,l 
component. / 

and detect^^le marker. 
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61. The method of claim 54, wherein the cell i^apkbryotic cell. 

62. The method of claim 54, wherein the cell is a prokaryotic cell. 

63. The method of claim 54, Xrein the micro -enviromnent is a liposome, gel 
microdrop, bead, agarose, c/u, or ghost cell. 

64 The method of claim 63, wherein the liposomes are prepared from one or more 
phospholipids, glycolipids, steroids, alkyl pjr&sphates or fatty acid esters. 

65. The method of claim 64, wherein the/^hospholipids are selected from the group 
consisting of lecithin, sphingomyelj/apd dipalmitoyl. 

66. The method of claim 64, v^erein^the "steroids are selected from the group 
consisting of cholesterol, c>folestanol and lanosterol. 

/ 

67 The method of claim 54, Xrein the detectable marker is a fluorescent dye, a 
visible dye, a biolumm4cent molecule, a chemilumine scent molecule, a 
radioactive material, or^ enzymatic sub^;rate. 

68. The method of claim 67, wherein the ^loluminescent material is green fluorescent 
protein (GFP) or red fluorescent pro/ein^RFP)- 

,9. The method of claim 67, wherej^aece-^-tron of the fluorescent dye or a visible dye 
is carried out by fluorometri^ spectrophotometric measurement. 

70. The method of claim s/ wherein the protein is a transducing protein. 

^ / - ^ 

71. The method of claim 70, wherein the rf^^^sducing protein is a G-protem. 



72 TT>emethodofclaim54,wherei„/recombina„tcelUsaeAaryoticceU. 
73. Tlie method of claim 54, wh/ein 4e recombinant cell is a prokaryottc cell. 

74 A method for enriching for target DNA sequences y^ntaining at least a partial 
coding region for at leas, one specified activity in a D^A sample — 

a) co-encapsulating in a micro-environmen/ a mixture of target DNA 
obtained from more than one organism/ith a mixture of DNA probes 
comprising a detectable marker and a/east a portion of a DNA sequence 
encoding at least one enzyme having/a specified enzyme acfvtty; 

b) incubating the co-encapsulated mi/mre und^^ch conditions and for such 
time as to allow hybridization o/compleme(igQy«liences; and 

c) screening for the specified ac^vity. 

75 Tire method of claim 74. fisher compristn/ transformmg host cells with 
recoveredtargetONAtoprod^ceanexpres^libraryofapluralityofclones. 

76. The method of claim 74, rfhereinwXisms are microorganisms. 



77. The method of claim 76, ^ein 
microorganisms. 



the microorganisms are uncultured 



78. The method o/claun 74/ further comprismg 
the specified 4nzymeifctivity. 



screening the expression library for 
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79. The me*od of claim 74, wherein the .arge. DNA obmined/om the DNA 
population is selected by : 

a) converting double stranded DNA into single stranded eJNA; 

recovering from the converted single stranded DN^single stranded target 

DNA which hybridizes to probe DNA; 
e) converting recovered single stranded ,arget/)NA to double stranded 

DNA; and 

e) transforming a host cell with the double s^^ded DNA of o). 

80. The method of claim 72, wherein screening «/by FACS analysis. 

81. The method of claim 74, wherein said tar/t DNA is gene cluster DNA. 

82. Tlte method of claim 77, wherein thXuteed microorganisms ate derived from 
an environmental sample. / 

83 The method of claim 77, whe/ein the uncultured microorgamsms comprise a 
mixture of terrestrial micro/rganisms or marine microorganisms or a,rbome 
microorganisms, or a /mixmre . of terrestnal microorganisms, manne 
microorganisms and airbotne JsSSP^^'^^- 

84 The method of claim/s. wherein the clones comprise a construct selected from 
the group consisting of phage, plasmids, phagemids, cosmrds, fosmids, v,ral 
vectors, and artificial chromosomes. 

85. The method o/claim 74, wherein the target DNA comprises one or more operons, 
or portions t/ereof, of the DNA population. 



Se. The ■ne.hod of S5, wHe.in *e operon o. potions *^.of eneo.es a 

complete or partial meabolic pathway. 
The method of elaim 77, wherein the unenlturea ntlc/orsanlsnts comprise 
extremophiles. / 

,S The method of claim 87, wherein the extremophileie selected ftom *e ,rot.p 
ZL. of thermophiles, hyperthermophlles Ahrophtles, harophtles, .d 

psychrotrophs. / 

S, The method of cl.m 7. wherein the h/ cel, is selected .om the .o„p 
consistinsofabacteri„m,fUngus,plantXnsectce«™da„tmalcell. 

90. Themethodofclaim74,whereintheZetDNAencodesaprotein. 



91. The method of claim 90. wherein the protein is an enzyme 



9. Themethodofclaim.,wher/n.hee,,zyme.sselectedfromthe^.^^^^^^^^^^^ 
ofoxidoreductases,tr^sferas4.hydrolases.lyases,,somerases,andhgases. 

93 The method of claim 7/wherem the micro-enviromnent is a liposome, gel 
microdrop,head,agaroi,cerghostredbloodcellorghostmacrophage. 



9. The method of J 93, wherein the liposomes are prepared f^m one or more 
pHospholipids,gJlipids,steroids,aMPhosphatesorfa.tyac.desters. 

95 The method of/aim 94, wherein the phospholipids are selected .om dre group 
consistingof^ithin, sphingomyelin and dipalmttoyl. 
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96. 



97. 



99. 



100. 



The method of c.a„n 94, wherein *e steroids are selected the group 
comisting of cholesterol, cholestanol and lanosterol. 

The method of claim 74, wherein the detectable marker J. fluorescer,t dye, a 
visible dye, a bioluminescent material, a chemiluminesce^material, a radtoacttve 
material, or an enzymatic substrate. 

The method of claim 97, wherein the bioluminesce/ma.erial is green fluorescent 
protein (GFP) or red fluorescent protein (RFP). 

The method of claim 98, wherein detection o/*e fluorescent dye or a visible dye 
is carried out by fluorometric or spectrophotometric measurement. 

/ 

A method of screening for an agent th4 modulates the interaction of a first test 
protein Unked to a DNA binding iiety and a second test protem hnked .o a 
^scriptiona, activation moiety, comprising co-encapsulating the agent wtth th 
first test protein and second te^ protein in a suitable microenvtromnent and 
determimng the ability of the/gent to modulate the interaction of the first tes 
protein linked to a DNA bin&ng moiety with the second test prote.n covalently 
Led to a transcriptional'activafion moiety, wherein the agent enhances or 
inhibits the expression o/a dete^protein, and wherein the erftancement or 
iri>ibition is detected bVFACS 

Tlte meftod of claiXo, wherein the agent is an enzyme or small molecule. 

The method of/aim 101, wherein the enzyme is selected from the group 
consisting of /pases, esterases, proteases, glycosidases, glycosy, transferases, 
phosphatases/ kinases, mono- and dioxygenases. haloperox, ases hgnm 
peroxidase/diarylpropane peroxidases, epozide hydrolases, nitrtle hydratases, 
nitrilases, /ransaminases, amidases, and acylases. 
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101. 
102. 



,03. Tkc mettiod of claim 100. wherein agent inhibits the ayiCvity of the first 
protein or the second protein. 

,04. The method of claim 100. wherein the agent enhances^e activity of the first 
protein or the second protein. 

105 Tlte method of claim 100. wherein the agent is expre4ed ftom a recombinant cell 
co-encapsulated with the recombin^t cell expressing the target protem and 
detectable marker. / 

,06. The method of claim 105. wherein the recombinant cell is a eukaryotic cell. 

107. The method of claim 105. wherein the,4combinant cell is a prokaryotic cell. 

,08 The metirod of claim 100, wheri the micro-enviromnent is a liposome, gel 
microdrop, bead, agarose, cell. gl(ost red blood cell or ghost macrophage. 

109 The method of claim 108. w/erein the liposomes are prepared ftom one or more 
phospholipids, glycolipids /steroids, alkyl phosphates or fatty acd esters. 



I, \s^reip^e 

consisting of lecithin./sphingomyelin and dipalmitoyl. 



1,0. The method of claim ^9. v^^5Ue phospholipids are selected from the group 



1„. The method of c/aim 109. wherein the steroids are selected from the group 
consisting of chiesterol, chlorestanol and lanosterol. 

, 12 The method/f claim 100, wherein the detectable marker is a fluorescent dye, a 
visible dye/a bioluminescent material, a chemiluminescent material, a radtoacttve 

material^4 an enzymatic substrate. 



113. The method of claim 112, wherein the bioluminescent material is green 
fluorescent protein (GFP) or red fluorescent protein (RFP). 

114. The method of claim 112, wherein detection of the fluo/escent dye or a visible 
dye is carried out by fluorometric or spectrophotometric/measurement. 

115. A method for identifying bioactivities or biomolecules produced by a cell 

comprising: / 

growing a mycelia-producing cell type under conditions and for a time 
sufficient to allow the cell to produce a bioactivity or biomolecule; and 

screening for such bioactivities or biomo4ecules using a fluorescence analyzer. 

116. The method of claim 115, wherein/the mycelia-producing cell type is a 
recombinant cell. / 

117. The method of claim 115, wher4in the myceUa-producing cell type is a non- 
reconibinant cell. / 

118. The method of claim 1 1 5^Li£>i6molecule is a secondary metabolites. 

119. The method of claim 11^, wherein the cell is a Streptomyces. 

120. The method of claim/ll9, wherein the Streptomyces is Streptomyces venezuelae. 

121. The method of cla(m 115, wherein the cell is a filamentous bacteria or flmgi. 

122. The method o/claim 115, wherein the growth conditions include liquid culture. 
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